Granular cell tumors (GCTs) have been described as neoplasms of Schwann cell origin. They are often benign and notably uncommon in the gastrointestinal tract. Recently, their incidence has become more common, likely as a result of increased colonoscopy screenings. Very few data exist regarding their potential for malignancy, but malignant GCTs have been reported. Here, we report the case of a young female patient who was diagnosed with an atypical GCT on the ileocecal valve with an overlying tubular adenoma which was found incidentally on colonoscopy. This represents the first known report of a GCT with atypical features on the ileocecal valve, as well as a rare case of overlying adenomatous changes. Due to the paucity of cases, there is no clear modus operandi for their management. Furthermore, it is not clear whether surgical or endoscopic interventions or simple observation may be most appropriate. Further studies are needed to evaluate the potential for malignancy of this tumor, as well as its management.
Introduction
Granular cell tumors (GCTs) have drawn attention over the past century due to their seemingly ubiquitous distribution throughout the body. The widespread distribution of these tumors raised questions regarding their origin. The original light microscopy findings have been augmented more recently with those from electron microscopy and the use of a growing array of immunohistochemical markers [1, 2] . Whereas Abrikossoff [3] originally claimed a smooth muscle origin for these tumors, the use of newer methods has revealed that they likely originate from Schwann cells.
The clinical presentation, gross endoscopic findings, and histology of GCTs in the gastrointestinal (GI) tract have previously been described in case studies [1, 4, 5] . The range of associated symptoms includes abdominal pain, diarrhea, constipation, rectal prolapse, fecal incontinence, hematochezia, and fecal occult blood. However, many patients have no symptoms at all and the tumors are found during routine colon cancer screening. Although GCTs have been identified in patients who have undergone endoscopy for such symptoms, it is unlikely that these lesions are the cause of that presentation.
In general, GCTs have been described as submucosal, white to yellowish-white tumors mostly less than 15 mm in size, but they can be up to 30 mm in diameter. These lesions can either cause overlying mucosal changes or be associated with normal-appearing mucosa [5, 6] . Most cases reported in literature describe isolated tumors, although there are some reports of multiple GCTs as well [7] [8] [9] . GCTs are typically immunopositive for S100 protein, vimentin, neuron-specific enolase, and sometimes for CD68 and nestin [1] , and they are notably negative for chromogranin and α-smooth muscle actin. On histology, GCTs exhibit moderate cellularity with areas of nesting separated by fibrous septa containing polygonal cells with round, small nuclei with few to no mitotic figures and abundant eosinophilic cytoplasm.
Approximately half of these tumors occur in the head and neck, though many other sites have also been reported [10, 11] . However, there are very few reports of these tumors in the GI tract [1, [4] [5] [6] 12] . Within the GI system, esophageal GCTs are the most common, followed by tumors that occur in the colon [1, 6] , particularly in the ascending colon and cecum [4, 5, 13, 14] . Here, we report a rare case involving a female patient with a GCT directly on the ileocecal valve and discuss the management of this particular tumor type.
Case Presentation
A 42-year-old female with a history of pelvic pain and dysfunctional uterine bleeding had undergone an uncomplicated robot-assisted total laparoscopic hysterectomy. One year later, she presented with chronic lower abdominal pain worsening with defecation. Her symptoms began 7 months following the surgery, with transvaginal ultrasound showing no evidence of organic pathology as the cause of the pain. Diagnostic laparoscopy revealed only scarce adhesions which were lysed, and her pain began to improve thereafter. Four months later, she experienced an onset of loose stools with occasional hematochezia that lasted for 2 weeks, along with a return of abdominal pain and mild nausea without vomiting. A celiac disease panel including immunoglobulin A and tissue transglutaminase antibody resulted negative. She had no prior history of irritable bowel syndrome and underwent a colonoscopy for further evaluation of her symptoms and hematochezia. Two 9-mm sessile polyps were identified on the ileocecal valve ( Fig. 1 ), which were resected with a hot snare. The biopsy results revealed tan-pink tissue containing epithelioid cells with ovoid nuclei and abundant granular cytoplasm. In addition, there was also evidence of spindling and pleomorphism, though with an absence of mitotic figures ( Fig. 2a, b ). Immunohistochemical staining was positive for S100, CD68, and inhibin alpha and with a Ki-67 proliferative index of 2-3% ( Fig.  3 ). Periodic acid-Schiff staining with and without diastase was positive along with a tubular adenoma in the overlying mucosa (Fig. 2c) . Given the high-risk features on pathology and since complete removal by endoscopic resection could not be ascertained with confidence (due to cautery artifacts), the patient was referred for right hemicolectomy. Pathologic review of a specimen from the right hemicolectomy showed no residual GCT or tubular adenoma. However, the patient continues to experience periodic chronic abdominal pain, implying that the GCT or the tubular adenoma of the ileocecal valve was not the cause of her symptoms.
Discussion
GCTs, including those in the GI tract, are mostly benign [1] . In the GI tract, most of these lesions can be removed by endoscopic resection. When endoscopic resection is not feasible, they can be removed surgically -or, for small lesions, close surveillance might be adequate [7, 15, 16] . However, the management becomes more complicated for tumors displaying patterns of atypia where the criteria for malignancy have not entirely been fulfilled but the risk of aggressive behavior is likely increased. The Fanburg-Smith criteria assess 6 histologic parameter: necrosis, spindling, vesicular nuclei with large nucleoli, increased mitotic activity, increased nuclear-to-cytoplasmic ratio, and pleomorphism. Neoplasms meeting 3 or more of these criteria are classified as malignant, those meeting 1 or 2 criteria as atypical, and those displaying only focal pleomorphism but meeting none of the other criteria are classified as benign. In a study of 73 patients, Fanburg-Smith et al. [17] found that cases with GCTs that display histologic atypia without meeting the criteria for malignancy did not lead to increased mortality, whereas 39% of the patients that did meet the histologic criteria for malignant GCT died within a median of 3 years. Certain factors may be independently associated with worse prognosis, such as the observance of cell spindling (as observed in our case); however, it seems that high-risk histologic characteristics need not always be present prior to metastasis [10] . Thus, the decision of whether to pursue surgical resection, endoscopy, or continued observation remains a difficult one when high-risk features are described by the pathologist.
In this case, the findings from the specimen were consistent with those of a GCT. However, high-risk features were also present upon histopathologic examination, and the tumor was classified as atypical. The management of the GCT in this case was not straightforward, as it is the first known reported GCT with high-risk features on the ileocecal valve. There was a case reported where a GCT was removed proximal to the ileocecal valve with an endoscopic snare, but whether any cellular atypia was present in this lesion is unclear [18] . Rex et al. [19] , in their review of the quality of performance of colonoscopies, noted that in similar areas that are difficult to access or resect by endoscopy, surgical resection may be needed. However, their suggestion was with regard to adenomas, which likely have a higher risk of malignancy than GCTs. Lowe et al. [16] recommend endoscopic resection with strict followup, as malignant tumors normally reoccur locally within 1 year. Other authors suggest more conservative management with observation alone following biopsy, as the risk of complications from endoscopic resection are not justified in a setting of low risk for malignancy [1] .
Of note in this case was the fact that the GCT displayed atypical features despite its small size, reinforcing the importance of close inspection of the ileocecal valve upon withdrawal of the scope. GCTs often do not involve the mucosal layer, and thus an atypical or malignant GCT could easily be missed. The atypical histologic features in our case were particularly concerning and indicative of potentially aggressive tumor behavior. In addition, the GCT was associated with an overlying tubular adenoma, which is also rare and has only been described in gastric GCTs [20, 21] . Although such pseudoepitheliomatous changes have been described previously, it is not known whether they reflect an increased predisposition to malignancy [5, 10] . For these reasons, we chose to perform a hemicolectomy to ensure clear margins of resection.
In conclusion, we present a rare case of a GCT on the ileocecal valve coexisting with a tubular adenoma. This tumor type may be prone to oversight due to the anatomic and submucosal location. In addition, the overlying tubular adenoma and atypical histologic classification further complicated the management decisions. Additional case descriptions and management reports may help to establish a clearer clinical algorithm for the management of GCTs of the ileocecal valve or the ones coexisting with tubular adenomas.
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